Comprehensive analysis of the effect of phytoestrogen, daidzein, on a testicular cell line, using mRNA and protein expression profile.
In this study, we examined the effects of exposure to phytoestrogen (daidzein), 17beta-estradiol (E2), diethylstilbestrol (DES) and staurosporin on the TM4 testicular cell line, using comprehensive analysis, such as cDNA microarray and two-dimension polyacrylamide gel electropholesis (2D-PAGE) analysis, and we demonstrated if these toxicogenomic analyses could classify the chemical compounds. First, RNA was extracted from TM4 cells that had been treated with daidzein (80 microM), DES, E2 (40 microM) and stauroporin (100 nM) for 30 min. We performed cDNA microarray analysis, and the expression ratio data thus obtained were then analyzed using hierarchical clustering. This hierarchical clustering showed that daidzein exposure induced a different effect on gene expression change from that of E2, DES and staurosporin. Next, protein extracted from TM4 cells also underwent cDNA microarray analysis for 3 h. We performed 2D-PAGE analysis, and the spot intensity ratio data thus obtained were analyzed using hierarchical clustering. As with cDNA microarray, the hierarchical clustering of protein spot ratios showed that daidzein exposure induced a different effect on gene expression change from that of the other substances. In conclusion, we have demonstrated for the first time that classification of these chemicals can be performed by clustering analysis, using data from cDNA microarray and 2D-PAGE analyses, and that exposure to daidzein induces effects different from those of E2, DES and staurosporin.